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and new specialty journals on microbial pathogenesis have appeared. Researchers now working within the field have become increasingly specialized within specific areas. Occasionally, reviews are published that overview recent work on the major virulence determinants (e.g., extracellular products such as enzymes and toxins or cell-associated products such as capsular polysaccharides, lipopolysaccharides, and outer membrane proteins) and mechanisms of attachment, invasion, and colonization. However, these reviews also are specialized and generally are limited in scope. Periodically, the need for a text that overviews the entire field of bacterial virulence mechanisms and summarizes major advances arises. This is the third monograph to originate from a series of international symposia on virulence mechanisms of bacterial pathogens which tries to meet that need. This edition resulted from the International Symposium of Virulence Mechanisms of Bacterial Pathogens held in Ames, Iowa, on 13 to 15 September 1999. Previous monographs were published by ASM Press in 1988 and 1995 as a result of similar symposia held in Ames in 1987 and 1994. The purpose of this monograph, similar to that of previous editions, is to provide an overview of current knowledge of the wide variety of mechanisms used by bacterial pathogens to establish infection, produce disease, and persist in the host. The overall emphasis is to understand the mechanisms of host-pathogen interactions rather than to focus on specific research approaches. Within each section, internationally recognized authorities in the field reviewed ongoing concepts in bacterial invasion, colonization, and survival (section I); bacterial evasion of host defense mechanisms (section II); bacterial effects on host cell function (section III); and identification, regulation, and transfer of virulence genes (section IV). This monograph is specifically intended to be a source of information for molecular biologists wanting an understanding of how molecular mechanisms relate to the disease process; infectious disease specialists wanting to add to their understanding of the cellular and molecular basis of pathogenesis; researchers attempting to elucidate pathogenic mechanisms in bacterial diseases that are not yet well characterized; industry scientists wishing to identify promising approaches to disease prevention and therapy; and faculty and graduate students wishing to gain an overview of the subject. Harry Smith was again asked to provide a summation to fulfill a rich tradition we have established in the previous two editions (section V). However, in his chapter, he goes beyond the task of summing the field and presents an interesting view on the rising interest in the activities of bacterial pathogens in vivo and the design of new methods for studying virulence mechanisms in the complex in vivo environment, perhaps the major development in studies of bacterial pathogenicity since this series of symposia began. 27, 30, 33, 45, 61, 81, 86, 96, 133, 134, 135, 137, 144, 145, 150, 153, 165, 166, 168, 169, 172, 177, 189, 191, 204, 227, 235, 243, 246, 256, 270, 272, 273, 275 EHEC, 6 EPEC, 4, [6] [7] 177 44, 79, 122, 182, 191, 200, 203 biosynthetic genes, 246 type I, 191 type IV, 78, 81, 191, 204, 218, 276 FK506, 195 Flagella, 203 Flagellin, 44, 78, 191 Haemophilus spp., 27, 125 influenzae, 20, 24, 26, 34, 125, 153, 191, 195, 197, 272 somnus, 19, 123 Hafnia alvei, 6 Helicobacter spp., 69 felis, 69 mustelae, 70 pylori, 48, 61, 69, 122, 189, 204, 272 Heme, 274 Hemolysin, 79, 171, 177, 204 Heparin, 121, 122, 196 5, 9, [12] [13] 153, 208, 243, 257, 271, 276, [278] [279] 208 SPI1, [11] [12] 99, 211, 229, 241, 13, 109, 230, 246, 272, 12 Pathovar, 227, 229 Pedestals, 4, 7 Pili, 44, 79, 122, 182, 191, 200, 203 type I, 191 type IV, 78, 81, 191, 204, 218, 12, 20, 27, 43, 77, 84, 97, 137, 164, 165, [168] [169] [170] [171] [172] 191, 192, 195, 197, 210, 211, 269, 271, 276, 279 fluorescens, 86, 101, 270 syringae, 212 Pulmonary surfactant, 21 purA, 243, 244, 245, 244 PvdS, 80 Pyochelin, 80 Pyocyanin, [80] [81] 137 Pyoverdine, [80] [81] 27 Quantitative fluorescence microscopy, 268 Quorum sensing, 77, 81, 83, 97, 101, 191, 266, 274, 276 Rab5, 110 Rab7, 13 Rac, 11, 267 , 170, 203, 204 type II, 79, 170, 203, 204, 218 type III, 5, 7, 9, 13, 52, 164, 170, 172, 193, [203] [204] [205] 209, 218, 230, 241, 266, 272, [274] [275] 276, 278, 279 type IV, 203 , 122, 172 aureus, 20, 31, 96, 126, 164, 171, 191, 195, 197, [271] [272] [273] [274] [275] [276] 31 STM, 254, 272, 79, 170, 203, 204, 218 Type III secretion system, 5, 7, 9, 13, 52, 164, 170, 172, 193, [203] [204] [205] 209, 218, 230, 241, 266, 272, [274] [275] 276, 278, 279 Type IV secretion system, 203, 204 Type I pili, 191 Type IV pili, 78, 81, 191, 204, 218 , 12, 19, 122, 171, 177, 274 enterocolitica, [4] [5] [6] 27, 30, 153, 267, 269, 271, 275, 276 pestis, 268 YlpA, 27 Yop, 27, 209, 210, 274 YopE, 12 yopE, 267 YopH, 132, 171, 211 YopJ, 211 YopM, 211 YopN, 210 YopT, 211 YpkA, 211 Zinc, 21, 24, 196 metalloendopeptidases, 79 zwf, 132, [134] [135] 21 
